Effects of low-molecular-weight and unfractionated heparin on trophoblast function.
Unfractionated and low-molecular-weight heparin and low-dose aspirin are used for the prevention of pregnancy loss in pregnant women with thrombophilia. We investigated the effect of these drugs on in vitro models of human extravillous trophoblast motility and differentiation. Chorion from term placentas was digested and extravillous trophoblast isolated. Extravillous trophoblast formed giant multinuclear cells that were counted after 24, 36, and 48 hours of culture. This model was then used to investigate the effect of unfractionated, low-molecular-weight heparin and aspirin on in vitro extravillous trophoblast differentiation at both therapeutic and supratherapeutic doses. In addition, the effect of unfractionated and low-molecular-weight heparin on hepatocyte growth factor-stimulated SGHPL-4 cell (extravillous trophoblast cell line) motility was determined by time-lapse microscopy. At therapeutic doses unfractionated heparin promoted extravillous trophoblast differentiation. However, low-molecular-weight heparin inhibited giant multinuclear cells formation. At supratherapeutic doses, both low-molecular-weight and unfractionated heparin promoted extravillous trophoblast differentiation. Low-dose aspirin had minimal effects on the extravillous trophoblast differentiation. Both unfractionated and low-molecular-weight heparin inhibited hepatocyte growth factor-stimulated extravillous trophoblast motility at supratherapeutic doses. At a therapeutic dose of 0.25 IU/mL, only unfractionated heparin inhibited hepatocyte growth factor-stimulated motility, whereas low-molecular-weight heparin had no effect. Our data suggest that unfractionated and low-molecular-weight heparin have differing effects on trophoblast differentiation and motility at therapeutic doses. This finding may be one of many factors that contribute to the clinical scenario.